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Abstract 



PURPOSE:To make a focus depth of a longitudinal pattern and that of a transverse pattern nearly the same 
and to increase the focus depths of both patterns simultaneously, in a modified light source method. 
CONSTITUTION:A modified light source filter 8 is installed near an emission side face of a fly eye lens 7 of 
an illumination optical system and a shape of the deformation light source filter 8 is optimized according to 
an arrangement and a shape of lens elements 7a which constitute the fly eye lens 7. At that time, the 
number of secondary light sources effective for longitudinal patterns and the number of secondary light 
sources effective for transverse patterns should be the same. 
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Partial Translation 

[0004] 

Incidentally, it is more convenient if the pattern area on the reticle is rectangular in 
accordance with the shape of the semiconductor integrated circuit to the exposed, so the shape of 
an incident side surface of each lens element of a fly eye lens conjugate to this is also made to be 
rectangular. As a result, the shape of the emitting side surface of each lens element is also 
rectangular; therefore, with respect to the arrangement pitch of a fly eye lens, the pitch in a short 
side direction of the rectangular shape (lens element) naturally becomes different from the pitch 
in a long side direction of the rectangular shape. Because of this, with respect to a dispersed 
secondary light source image which is formed at the emitting surface (generally, this has an 
optical relationship of Fourier transform with respect to a pattern surface of a reticle) as well, the 
pitch of the long side direction of each lens element of a fly eye lens becomes different from the 
pitch of the short side direction. Therefore, when a conventional distortion light source filter 
(e.g., a filter having a cross-shaped shielding portion) is used for this type of dispersed secondary 
light source, depending on a shape of orientation of a secondary light source (lens element), there 
was a problem that a depth of focus differs greatly between two sets of cyclic patterns (hereafter 
referred to as "vertical direction pattern" and "horizontal direction pattem") arranged in two 
directions (vertical and horizontal directions) substantially perpendicular to each other on a 
reticle. 
[0005] 

This invention reflects on the above-mentioned problem. An object of this invention is to 
provide a projection exposure device, provided with a diaphragm (distortion light source filter) 




with which projection exposure with high resolution and a large depth of focus are possible, and 
which can make the depth of focus substantially equal in a vertical direction pattern and a 
horizontal direction pattern, respectively. 
[0012] 

Fig. 2(B) shows a fly eye lens 7, particularly one example of a shape of an emitting side 
surface, suitable for performing uniform illumination of a reticle R, that is, a rectangular 
effective area PA shown in Fig. 2(A). Each lens element 7a has a rectangular shape that is 
substantially similar to the effective area PA. A dark round dot Li at the center of each element 
7a shows an image (secondary light source) of a light source 1 which is formed by each element. 
The incident side surface of the fly eye lens 7 has the same shape as the emitting side surface; 
however, an irradiation distribution at the incident side surface is substantially the same, and the 
illumination light beams which exit from the elements 7a and overlap at the effective area PA 
make uniform the irradiation on a pattern surface. There is an imaging relationship between an 
incident side surface of the fly eye lens 7 and a reticle pattern surface; therefore, when the shape 
of each lens element 7a is similar to the shape of the effective area PA, the fly eye lens 7 can 
illuminate the reticle R most effectively in terms of light amount. 
[0024] 

Thus, in this embodiment, it is acceptable that the difference between an X coordinate 
(absolute value) and a Y coordinate (absolute value) of a light amount centroid of each light 
transparent portion is zero or within approximately 10% of the absolute value of the X 
coordinate (or Y coordinate) as shown in the above-mentioned example. Because of this, in this 
embodiment as well, deterioration of irradiation uniformity and loss of illumination light amount 
can be prevented, and depth of focus can be increased substantially uniformly with respect to the 
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X direction pattern and the Y direction pattern, respectively. Here, the description is given with 
the distortion light source filter of the first embodiment shown in Fig. 3 used as-is; therefore, 
there are the same number of effective secondary light sources in the vertical direction pattern 
and the horizontal direction pattern, respectively. However, in this embodiment, it is acceptable 
that there are not the same number of effective secondary light sources in the vertical direction 
pattern and the horizontal direction pattern. In short, it is acceptable that the above-mentioned 
difference is zero or within approximately 1 0%. 
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;W';^->fc^*t-53t^W!a:7-ux^m %h<\t 
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mis^^<r)mm'^:f3^\z-o\i^xu.mi^nx\^^ifi. v 
v-ij-i vyximm-^mmis. 2 -mmmzi^t^ 
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30 h*>6©Rg?BJt«*«««L/TA«L., •^•©^l^ftlCitj 

[0 0 0 4] tZ.^X, l/?i';i'±©/'?^->XU7 
tt. ®3fc-r-?^¥»fl*ffllHlS5®}^*«fC'&*)ii-Tfi:^}g 

mt-^n^. ::®iis». &V'>xxi/^i>h®wfflw 
®j^(^'b^*jgtfto, u-oxy^^T-iuyxo^mm 
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CO 0 0 5] *5§W««±®^Si&jR*Tfe^n)tfero 
[0 0 0 6] 

fc**^?^tC*ViTK, fl5??3t^*'f®TXi' (R) CO 
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&mfimm^^^om (ax) 

^Bf®« Otail»8 a-S d) ®#'<rl?ffi:*:t;a:i3. 
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[0 0 0 7] fl8W3e^»'f©TXi' (R) (Dnif 

(Li) ^2:k7tmzmfSirz>y^-(7-im 

■<>7-ifU~^ (7) t, «»03tai«CJ;53tfi4^^& 
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JS^ OtSaiSBS a~8 d) O^AnmiztUO. ti^-07 
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[0009] 
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XU^^h? a©*i^gB®IIAL 1 #Xl/';*>htC 
J;OJ^i£sn.&Jtagio« (2:^3tji) S^L-TV^S. 

K^xu^ > h 7 a swaii/;fcflaM3ie^*»w^xu 7P 
AC8S$nT/'?^'->ffl±Troflg^s^-fl;f5. 7 

5-1'7-1' l'>X7 OAWfflJffit^5^i';W/'<:5'->ffittt 
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\PiA^->l AWzMhTU, 06 (B) tl>fc^-r2t) 
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\,iZ:t\ZUZ>. fflL, ±IH#St.fcD2Jfe3ieiS£S«i-r 
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l;i^aS«®±-p*SJ?S:2J*t516SStt (6 + 2) X4 = 32 
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®;it*>e, 0 3fc*-r$n€r^}g3fciS7-Y;i':S'-Sfflt> 
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[0 0 18] f^e. *IIJS«"IKJ;5^}K3Kig7-<'JI/5'- 
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~>t\zmfSiU2'Aytmi()mSitu-DX\>^i,. 04®* 
±si5 (xmmmizMfS) \z^ari>t. ta;^i^i/t^-> 
\z^^i3.2'Aytm\itmi7 efioem. ms2'^m7 

v©th8Stf»r). WiW^9-y\z^it2Wtm\t 

fi»S7ertffl6fi, Rt;2^3tjg7Hfflff 8i@T*S. 

c:©t€r©3tS2'i:>&#*-5t, ^-©ffis&ett (i 

8. 0. 18. 4) tifeS. 

[0 0 2 7] Sfc, 05JC^-r^J^3tJS7-<;U3'-8C 
tt«2SIJS«i!|t::±S7-<;V5'-®-0!IT*S, 05®* 

40 ±gKic^g-r^t, «:*inin^'->Jr^rSi!i2;*:3i£aiH 

m:)5^n^-y\z^f^ii2'mMmm7 en^^m. 

9-ytm^nn9-yt\z^Wiit2)km.\m9ihii 
r>x\,^ii\\ seic05T?tt. «E^riSi;'?3'->t«*[«ii 
/•«3'->©vj-fnt«>ftiD*rS!i-ea«r>2?>:3fcil7 g** 

H@fcnt?¥fiLTVi5. LA^UaA»e>, 0 5®*±?KT 
©Jtfifi'frS^S&St, •€-®ffi^(iei4 (2 0. 4. 1 

9. 2) tjfts. ■r«:*?-6, -x.watYjmhomm 
50 (omii^x&m mtY&m ©-neftwi^tJioT* 
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[0 0 2 8] K±CD^U ^2§|JfiCsm4. 

x:3^[6j/'?^'->o»JcW^;fe2j>c3tilgi:Y;^iS) 
®*^f'*«i;S:2;*:^iEi*t|^»i:;Q:5J;'5t;:2*3KiS& 
ilJ?-r5.k5lct/t. ^2^il«fgTtix;^i6j/i3' 

/•«^'->tY;5l^/^^->tT-€-©(E^«ICi||i|iS?Jt^ 
[0 0 2 9] tJ:5T> K±®#SllS«lJTH^}g3fcaS7 

■fe^K ^SC. SJg3tiE7^;i'^'-©iS3KSB (8 A 

fSSSS^sR^^X ki? h D i7 n 5 >y ^7 jg^^Sffl VsfcU 

[0 0 3 0] Sfc, 01©gBTttliffl®7^-f7'f k 
>X®**EHl/Tt>fe*l, WA«<*ffiBS6 3-6 6 5 

>X*it?ilEBtTfcav>. j:©«^. *5!Mt<J;5« 



(6) !|#M¥6-452 2 1 

JO 

2aso7 7'f7-fV>X®ltHHraMifi^fc^ 

®SIJS«!lt^<I^«tCX^^>hm&T3tJt (xe« 
[0 0 3 1] 3 a±®=&*JSWTa75'f7-f U- 

>h©E5iJ>cffi5<fc5ic}gfief c:©S 
IC± -3 T 2 55i:?KtK© VK €:i83fr S i •S t' t T 

agia*®^^:/^^. enA^x^^^v-vu— tf. 

y^YAGW— !f^fflilSSIjS> X^^SfflV^Tt) 
[0 0 3 2] 

[«?B©gft«] «±©j:5>c2|E5i?3ic±n«, sjg3ieas 

a) 7w;l/^'-©5^«*77-1'7-1'S!-1'>"ri'V-^'Ol'> 
Xxk^>h©ffi^Jtr*£;DTgii{fc;Lfc©T, Bg?^3tfi 
©«^^^«i^Ht©fiT^*a);i':3r3> ISE^IfilA^'- 
>i:«i:)?[Rl/'?^->i©P5^r©)i;aa?gSe«^b < . 
ii^r^nz'^-X-t^Z.himilkb.n.^. 

m\\ i$.wA<r>%'m\zi.^min%m^<j>wmts. 
[0 2] mi'p<ov^i;)i', Rzfy^-i7-<u>x<Dm 
5<7 [03] jiiS6^<Dminmm\z^i>$iMi/tmy^}Vi^- 

©flt'ffW&^ldcS^TH. 

[04] 0 3lC*bfcSJg3tii7-i';W^'-©S}^0»Sr* 

[05] *ss?g©m2ggia0!iic<t5S}^3KiS7w';v^- 

©A«£W;iifllfi££*-r0. 

[0 6] m:^\Pi/^^->tmfimn^-yto^^\zm 
40 8 ^mimy^)}^^- 

8A~8C JtefcfiS 
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